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SI-1. Microcontact-printed banana on PVDF membrane

SI-2. Protein tagging and silver staining of human fingerprints on PVDF membranes
Materials and methods
Protein inked human fingerprints were prepared by microcontact printing (µCP) as reported elsewhere [1] . Briefly, the finger of a volunteer was wetted with a BSA solution (2 g/L) and let it dry under a gently stream of nitrogen. Then the finger was pressed gently over a pre-wetted PVDF membrane for 60 s. After fingerprint application, the PVDF membrane was dried under a stream of nitrogen and subsequently labeled by silver staining or benzoquinone tagging as reported elsewhere [2] . The PVDF membrane was then washed extensively with water, dried, taped on a microscopic glass slide and finally scanned by SECM. In order to compare these two protein detection methods with the oxygen reduction method, after each SECM image was performed (i.e. over the benzoquinone or silver stained samples), a second consecutive image was run based on the oxygen reduction strategy. More specifically, for the benzoquinone tagged human fingerprint a solution of K 3 [Fe(CN) 6 ] 2 mM in KCl 100 mM was employed as redox mediator, and the microelectrode was biased at -0.2 V vs Ag-QRE. As a result, an increase on the current was observed when the redox mediator was recycled over the benzoquinone tagged fingerprints (i.e. thanks to the reduction of the benzoquinone adducts). As for the silver stained human fingerprint a solution of K 3 [IrCl 6 ] 2 mM in KNO 3 100 mM was employed, and the scanning microelectrode was biased at 0.8 V vs Ag-QRE in order to monitor the regeneration of the redox mediator over the silver nanoparticles deposited over the µCP fingerprint (i.e. thanks to the oxidation of the silver nanoparticles).
Results
Human fingerprints deposited on a PVDF membrane were labeled by silver staining and benzoquinone tagging, imaged by SECM and compared with the oxygen reduction method (Fig. S2) . Details about the sample preparation can be found in the supporting information and elsewhere [1] . Briefly, the tip of a finger was covered with a protein containing ink. After drying, it was transferred onto a pre-wetted PVDF membrane by µCP. Silver staining or benzoquinone tagging protocols were applied as reported previously [2, 1] . Oxygen reduction SECM images were performed just after the respective SECM image for silver stained or benzoquinone tagged samples. Fig.   S2 shows the different SECM images obtained with each one of the employed protocols and its comparison with the oxygen reduction method. Indeed, a higher current contrast and therefore a better-defined human fingerprint is observed with the oxygen reduction method. For instance, the ridges and valleys in the human fingerprint can be recognized clearly, as well as the pores in the ridges. The latter confirms the fact that the oxygen reduction method is a very sensitive and label-free methodology for the indirect SECM detection of proteins immobilized on PVDF membranes. It is important to notice that the silver stained human fingerprint did not present a clear image due to background problems commonly encountered with low protein concentration (e.g. low protein blotting efficiency), over staining or sample contamination. Still the oxygen reduction image present a clearer and more defined human fingerprint SECM image. 
SI-3. Optimization of the SECM tyrosinase activity detection
SI-4. Elucidation of the SECM detection mechanism of the tyrosinase activity
Fig. S6
Locations where the three differential pulse voltammetry (DPV) experiments were performed. For more information see the main manuscript.
Electrostatic-spray ionization (ESTASI) methodology
ESTASI was used for mass spectrometry (MS) analysis (ESTASI-MS) as described previously [3] . Briefly, the PVDF membrane was placed on top of a PET substrate (120 μm thick) that separated the sample from a vertically oriented disk electrode.
Above the PVDF membrane an ion transfer capillary of a linear ion trap mass spectrometer (LTQ Velos, Thermo scientific) was located. The ion transfer capillary was a self-designed "L-shaped" ion transfer capillary instead of the original linear one of the MS instrument. The modification was carried out in order to place the PVDF membrane horizontally for MS analysis. The PVDF membrane was moved in x, y, z directions by a positioning system to be able to analyze different tyrosinase-free or 
